A square grid pattern, printed in hydrophobic material on conventional membrane filters, subdivided the surface into a plurality of areas. This separated colonies from one another and prevented lateral growth, spreading, and confluence. Very high colony-packing densities were achieved (2,500/in2; ca. 1.61
Enumeration of microorganisms by growing colonies on the surface of membrane filters is a well-established technique (1) with advantages over the plate count of speed, reproducibility, economy of media, and incubator space. At high colony concentrations, the apparent recovery of organisms by membrane filter and plate count methods decreases because of the increased probability of colonies overlapping. With spreading organisms the limit may occur below 300 colonies, and confluence may make an estimate of the number of microorganisms impossible. Obviously, any means of increasing the ability of membrane filters to separate colonies makes counting easier and more accurate and reduces the need to make several dilutions of samples of unknown history. The modification described below has this effect.
MATERIALS AND METHODS
Preparation of membrane filters. Cellulose ester membrane filters (HAWP 04700, 0.45-jim pore size, Millipore Corp.) were printed with a square grid pattern, using silicone grease or hydrocarbon wax, to subdivide the surface into an array of small, unconnected, growth areas. A zinc printing plate, prepared from a master drawing, was "inked" with molten paraffin wax (52 C; BDH Ltd., Poole, Dorset, England) using a roller. A filter, covered by protective parchment-paper disks, was laid on the surface of the plate, and the wax was transferred by applying gentle pressure from a clean rubber roller. An electric hot plate served as the wax reservoir, and the zinc plate was kept warm on a second hot plate between operations. With this apparatus, gridded filters of satisfactory quality could be prepared quickly and easily. The filters did not become contaminated, provided they were handled with sterile forceps.
Zinc plates containing 8, 25, and 50 lines per inch (2.54 cm) were used. The number of squares capable of being inoculated by filtration through a 1 3/8-inch (ca. 3.49-cm) diameter circle were thus approximately 93, 940, and 3,650, respectively. Only results using 50 line per inch filters are reported.
Bacterial cultures. Cultures of Escherichia coli, Serratia marcescens, Streptococcus faecalis, Proteus vulgaris, Salmonella typhimurium, and Klebsiella pneumoniae were grown overnight in Trypticase soy broth (BBL) and diluted in 0.1% peptone solution immediately before filtration. Specimens containing approximately 10, 50, 250, 1,250, 6,300, 31,300, and 156,000 colony-forming units (CFU) in 100 ml were filtered through each filter in a Gelman magnetic filter holder and then rinsed with 10 ml of sterile water. Filters were laid on Trypticase soy agar in the case of S. marcescens, P. vulgaris, S. typhimurium, and K. pneumoniae, M-Endo agar LES or M-FC agar in the case of E. coli, and M-Enterococcus agar (all BBL) in the case of S. faecalis. Incubation was at 20, 30, or 35 C for 26 or 48 h, depending on the organism. Comparison Millipore filters, of the type printed with conventional hydrophilic black squares, were always inoculated from the same suspensions and incubated together with "gridded" filters in cluster dishes (60 by 15 mm; type 1065, Falcon Plastics, Oxnard, Calif.) in polyethylene bags.
RESULTS
At high colony concentrations particularly, colony counts on membrane filters printed with hydrophobic squares were appreciably higher than those from untreated ones. Table 1 compares counts for six species of bacteria. On untreated filters, colony counts reached maxima of 350 to 6,400, depending on the species (a function of colony size), and at higher CFU (Fig. 1) . The time required to count at first increased with the number of colonies, then decreased at high concentrations when it was sufficient to count the number of unoccupied squares and subtract from 3,650.
The hydrophobic lines generally were excellent barriers to the lateral spread of colonies, but did not retard colony formation in any of the six species. Reduction in the net area available for filtration increased the time required to filter a given volume of sample. For the 50 lines per inch filters the filtration time increased by about one-third. 
DISCUSSION

